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Foreword

This delightful little volume will let you
learn about twelve different simple ways
of concocting pumps which work and the
likes of which have been in use for
hundreds of years and continue to be
used till this day. All this can be done
with very simple, low cost and easily
available materials, some of them lying
around the house some literally picked

up from a dump or retrieved from heaps [

ready for being dumped.

The most important thing is that you will

enjoy pulting them together, have fun

seeing them work and, in the process
really learn the basic mechanism of how
a pump works.

That's not all! Once you get going, under-
stand the principle, you will probably think
of many more innovative ways of design-
ing pumps and actually making them with
your own hands. Only if that happens,
will the purpose of our bringing out this
booklet be served.

\
WA 5 PR e
Narender K. Sehgal
Director

National Council for Science

& Technology Communication

New Delhi
February 28, 1891




PUMPS FROM THE
DUMP

Every little child does it
Making things form odds and bit
The whole world is a garbage pit
Collect some junk and make a kit.

You'll never be at a loss

Make do what you come across
Con -- rod, piston, suction port

All these parts you don't import.

Little things all strewn around
A soda cap lying on the ground
A hose, a spoke, a hollow stem
Lids and bottles, all of them.

Use these things to make a pump
A pump assembled from the dump

A pump to make the water pump
To quickly empty out the sump.

Making pumps will bring great joy
For each of them is a working toy

Play with them and get a feel
What's a valve and what's a seal.

It's best to try a theory out
Then you'll know it inside — out
Think, adapt and improvise
That's the rule of the wise.

Several pumps go up and down

While many pumps go round and round

Pumps are made of many paris
But the best pump is the heart.

Pumps bring water to the field
And thus better food crop yield

Pumps lift water from the well
Life without a pump is hell.
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INERTIA PUMP

Can you convert a bamboo tube
into a pump ? Any hollow tube
.t — PVC, metal, bamboo, or even

| a one foot long papaya stem can
be made to pump up water. Hold
the tube with your keft hand and
move it up and down into a

| bucket of water. Keep the palm

of your right hand on the top of
the tube and open and close it
with each up and down recipro-
cation. Soon water will start
| squirting out. In this case the up-
down motion of the left hand
does the pumping while the right
palm acts like a valve. The use
| of the hand palm gives a very
good physical feel for a valve,

| Try and find the maximum height
| to which you can lift water by this
means. Modifications of this
simple inertia Pump are still used
in parts of Andhra Pradesh for
lifting water.
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JERK PUMP

This pump is akin to the Inertia Pump.
The only difference being that the hard
palm valve is replaced by a suction
valve.

Take the brass valve body of an old

cycle tube. Cover its port loosely with

a strip from a plastic milk bag. Hold the
strip in place by wrapping a piece of
cycle rubber tube on the vaive body.
Wrap enough tube such that it fits
tightly into the lower end of a 3/
4 inch diameter rigid nlastic pipe — the
one used for concealed electrical wir-
ing. Fix a PVC bend on the other end
of the pipe.

| Hold the pipe with your right hand and
move it up and down into a bucket of
water. In each down stroke the plastic
sirip is lifted off the brass seal and
water enters the pipe. On each up
stroke the weight of the water keeps
the plastic strip sit tight on the brass
sea: thus preventing leakage. Slowly,
the wailer column rises up in the pipe
and squirts out from the PVC band on
each down stroke.

A similar model can be made using a
SHARP ball pen body. Remove the rear
cap and insert a cycle steel ball bear-
ing in the body such that it sits in the
conical seat. On immersing and recip-
rocating the conical end in water, soon
water will rise up and squirt out in smalf
gquantum gushes from the open end.
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TUBE PUMP

In this pump we add on a piston
and. a delivery valve to the Jerk
.| Pump. For the piston, cut two
circular pieces of cycle .tube
rubber such that they move
snugly in the PVC pipe bore. Cut
holes in the centre of the piston
washers and after inserting them
in the valve body tighten them
| with a lock nut. Seal the valve
stem port with a drop of molten
wax and insert it in the valve
body. Tie a cycle spoke tightly to
the valve body. The spoke be-
comes the connecting rod. Make
a small hole in the PVC pipe
bend for the spoke and its nipple
nut. Hold the pump in water and
reciprocate the cycle spoke. On
each upstroke the suction valve
opens sucking the water in the
| tube. The delivery valve remains
| closed. On each down stroke the
suction valve remains closed and
| the delivery valve opens allowing
water to keep rising in the PVC
pipe until it finally emerges from
the bend end.
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FILM-BOTTLE HAND
PUMP

The plastic film roll bottle is. cylindrical

and see through. With a hot needle
1+ make 5 mm. holgs at the bottom and

top of side wall of the bottle. Make a 3
mm. hole in the centre of the cap. Both
the valves in this pump consist of hinged
plastic milk bag strips. These ‘flap’

4 valves open and close like a fish's

mouth and are very efficient. The pis-
ton is made out of a piece of rubber
salvaged from an old slipper. The pis-

ton should be snug fit in the cylinder.

Punch a 5 mm. off centre hole .in the

} piston for the delivery valve. Place the

plastic flap on the piston. Sandwitch the
piston delivery valve assembly between
two nipple nuts of the cycle spcke —
which becomes the connecting rod.

Place a circular plastic milk bag strip at
the bottom of the beottle and wedge a
piece of rubber between the bottle walls
to keep this suction valve in place.

Dip the suction valve in water and move
the piston upwards. The partial vacuum

1 in the chamber opens the suction valve

and allows water 10 enter and fill the
chamber. The downstroke will shut the
suction valve and open the delivery
valve on the piston and aliow water 1o
gush out from the delivery port.

If you use black plastic flaps for the

1 valves then you can see the tunction-

ing of the valves and the entire opera-
tion of this hand pump through the see
through bottle.
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SPRINKLER -

Beat the heat by making this sprinkier.
Have great fun too. All you need is a

1 one metre iong flexible plastic tube —
the one used as a petrol pipe or a -

mason’'s level fube.

Keep one end of this tube immersed in

.| a bottle of water and suck out water with
.| your mouth from the other end like ina

siphon. When water starts flowing

| smoothly from the other end you start
| rotating it and slowly raise it. Water will
| keep sprinkling out as long as you con-
“1 tinue rotating the tube and this way you

can empty out the whole bottle of wa-

| ter. The centrifugal force of rotation is
¥4 enough to suck and lift the water by

almost half a metre.

However, if you stop rotating the tube

4 even for a moment then the water col-

umn in it will immediately collapse thus

# emplying out the tube and you will have

to start all over again. To prevent the

't water from draining back into the bottie

you will have to install a suction valve
at the immersed end of the tube. For

1 this take a brass valve from an old cycle
¢| tube. It consists of the valve body and
A its stem. Remove the black rubber valve

tube and seal the port in the valve stem
with some wax. Insert the valve stem
and body in the plastic tube. The suc-
tion vaive enables water to enter the
plastic tube but prevents it from leaking
out.

You can improvise another simple suc-

‘tion valve like in a Holi ‘Pichkari® by

using a piece of ball pen body as a seat

| on which a cycle steel ball bearing sits.

In this case you can see the ball lift off
the seatl on each rotation of the sprin-
kler.
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FILM BOTTLE
ROTARY PUMP

This pump has a rubber rotor
rotating inside a empty film roll
bottle. Take a soda water cap
and hammer a small hole in its
centre. Tighten this soda cap
between two nipple nuts on a 15
cms. long cycie spoke. Pass the
spoke through the hole in the film
roll bottle cap and then press it
through the centre of a rectan-
gular piece of rubber cut from an
old rubber slipper. Make two 5
mm. holes — one at the bottom
and the other diametrically oppo-
site on the cylindrical surface of
the bottle. :

Affix the cap on the bottle. Dip
the bottom suction port in a
vessel of water and press the
| soda cap against the rotating tyre
-{ of a bicycle mounted on its stand.
| The tyre rotates the soda cap
1 and along with it the rubber rotor
1 at a very high speed and water
leaps out of the outlet with great

A force.
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WOODEN ROTARY
PUMP

If a film roli bottle is not availabe
for the outer casing of the rotary
| pump it can be easily improvised
| using three 5 cms. square pieces
{1 of 1 cm. thick wood. Make holes
4 in the centre of two pieces with
4 a nail for the cycle spoke to pass

# through. In one of these squares

make a 5 mm. hole about 1 cm.

| away from the centre for sugction.

| In the third piece chisel out a cir-
cular 2.5 cms. diameter bore and
a channel for the outlet.

Assemble the three pieces of the
| pump body with the rubber vane
1in the middle cavity. Keep the

| three body pieces together by

-yl slipping two cycle tube rubber

1 bands over them.

1 Dip the suction port in water and
| press the soda water cap against
the rotating tyre and enjoy the
water gush out of the outlet.
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SCREW PUMP

Here's a simple way of making a work-
ing mode! of the famous Archemidian
screw — designed some 2,300 years
back. This pump was initially used to
empty the ship holds of water which had
crept in through seepage. It was also

-} exlensively used for irrigation — for

raising water from the river Nile into the
adjoining fields. These pumps are still
used in some parts of Orissa to lift up
water by about one metre from a pond
into a nearby field.

“] This pump is made by wrapping a

plastic hose approximately 1 cm. in

diameter over a wooden rolling pin —
1 the traditional ‘Belan’ used for making

rotis. The two free ends of the plastic
hose are secured to the ‘belan’ by

“.| hammering shoe tack nails half way

through so that the plastic tube still
retains its circular form and is not flat-
tened out.

1 A nail is embedded at one end along

the axis of the '‘Belan'. This forms the
pivot for rotation. A string loop provides

| bearing support at the other stepped

end of the ‘Belan’. Keep the pump in

| an inclined position with the lower end
=i of the plastic tube dipping in a trough

of water. On rotating the ‘Belan’ water

*1 will rise up the spiral threads of the

plastic tube and squirt out from the other

™ end.
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Squeeze Pump

“1 This pump is based on alternate expan-

sion and contraction of a rubber tube to
squeeze out water.

Five links of an old cycle chain are as-
sembled as shown in the picture into a
pentagon. Weave a mild steel binding
wire through the chain links and kink its
two ends to make a five pronged rotor.
Rivet a link to any prong as a handle of
the rotor. Mount the rotor with a screw
on a plank of wood. Hold one end of a
piece of cycle valve tube with a small
nail at the lower end of the ptank. The
valve tube is stretched over the rotor and
nail its other end at a higher level.

Bip the lower end of the valve tube in
water and turn the rotor. The alternate

| squeezing of the valve tube creates a

suction which raises the water and

| squirts it out from the other end.
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{ an even flow.
{ pump shown in the illustration a

KNOTTY PUMP

1 The Persian whee! (Rahat) and
| this Chinese pump continuously

lift little chunks of water to make
in the Chinese

washer chain lifts water through
a pipe. Little chunks of water get
trapped between each rubber
washer and the pipe wall and are
transported up the pipe for de-
livery.

A simple warking model can be
made by tying a series of knots
in a loop string which passes
through an empty ball pen refill.
The string rotates between two
wooden bobbin pulleys mounted
on a plank of wood. However, if
the refill is kept inclined between
two blocks of wood then the
lower pulley can be eliminated.

On rotating the pulley in the
clockwise direction little chunks
of water will be trapped between
the string knots and the refill and
will be delivered to the top.
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DIAPHRAGM PUMP

| Take a jam jar lid and make
1 two holes in its cap. The holes
1 should be of the thickness of

the cycle valve tube body. To

1 prevent any leakage, cushion

the lid with rubber washers on
both sides. Before fixing the
left valve wedge a plastic milk
bag strip between the valve
port and the lid. This plastic

1 flap acts like a suction valve.
.| Tightly affix both valves to the

lid. Insert the valve stem and
tighten the knurled capscrew

on the right hand valve body.

Now cover the lid with old
tube rubber. Stretch the
membrane and tie it tightly

4 around the lid. Attach a small
' plastic hose to the left hand
* valve body and immerse this

hose in a vessel of water.

Hold the rim of the lid with one
hand and keep pressing and
releasing the membrane with

% a finger. Soon water will be
| dripping out form the right

hand valve.
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WATER HAMMER

This pump common in hilly areas uses

4 the water from a running stream and

pumps it up. Theoretically, it can pump

-3 water t0 almost 40 times the head be-

tween the pump and the stream. With

| this pump you can raise water by

almost one and a half times.

Make two holes in a jam jar lid. The
holes should be the width of the cycle
tube valve body. To prevent any leak-
age cushion the lid with rubber wash-
ers on both sides and tighten both valve
bodies on the lid. Put a plastic milk bag
strip on the left valve seat. The plastic
strip is kept in place by wedging it
between the lid and the bottle.

Attach two plastic hoses to the cycle
valve bodies. Make a small hole in the

left hand pipe near the bottle. Dip the -

end of this fube in a raised bucket of

1 water. Suck through the hole until water

flows through the pipe and emerges out
of the hole. When water starls flowing
steadily then close the hole with a fin-
ger. This stream of water will enter the
bottle with a jerk. You will have to keep
opening and closing the hole — which
acts like an impulse valve. With each
subsequent hammer stroke water will
rise in the bottle and compress the
trapped air. This compressed air will in
turn push out the water from the other
tube and raise it to a grealer height.

™ 77 wEE @l 3§ guied &) T
WA F ®HE B WS T 9N B T |
mm@wwaﬁi’rmoﬁﬁ:

34
E!
3
|
]
.

444
A @aﬁgﬁ%%ﬁ
i

|

12%99 %453 543

4

g

L PP

1122+
1384939 .90s

3

3%%
i

“3 4
E
7
3
1y
%4
42




